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Since 3/2002 a new scanner generation using a 16. slice detector technology is avail- 
able, which allow also a non-invasive look at distal vessel segments and side branches. 
The aim of the present ongoing study was to evaluate the diagnostic accuracy in detect- 
ing coronary lesions using this new technology. 
Methods: 54 patients (pts) were examined with new 16-slice MDCT technology (Sensa- 
tion 16 TM, Siemens, Forchheim, Germany). Parameter settings are: 0.75 mm collimation, 
2.6 mm table feed/rotation, craniocaudal scan direction, 80 cc contrast media with 
biphasic injection protocol. 15 vessel segments were assessed in each pt with respect to 
image quality and presence of coronary artery lesions. Results were compared to con- 
ventional coronary angiography (CCA). 
Results: 745/610 (92%) of all vessel segments showed diagnostic image quality and 
could be evaluated for the presence of atherosclerotic plaques. Sensitivity in the detec- 
tion of coronary lesions was calculated as 90%, and specificity as 95%. The clinically 
leading stenosis, as determined by CCA. could be detected by MDCT in 49/ 54 (91%) 
cases. 
Conclusions: Our initial clinical data indicate that image quality could be further improved 
significantly by the introduction of 16- slice scanners. Our results hold promise that 
MDCT might become important in the non-invasive determination of CAD in the near 
future. Prospective, randomized, multi-center studies are now required to evaluate its 
diagnostic accuracy in clinical practice. 
B:45 a.m. 
870-2 Noninvasive Coronary Angiography by Retrospectively 
Electrocardiographically-Gated, Thin-Slice 
Multidetector-Array Computed Tomography 
Dieter Ropers, Ulrich Baum. Karsten Pohle, Katharina Anders, Stefan Ulzheimer, Bemd 
Ohnesorge, Christian Schlundt, Werner Bautz, Werner G. Daniel, Stephan Achenbach. 
University of Erlangen-Ntimberg, Erlangen, Germany. Institute of Diagnostic Radiology, 
University of Erlangen-Niimberg, Erlangen, Germany 
Background: Multidetector-array computed tomography (MDCT) with intravenous con- 
trast injection and ECG-correlated image reconstruction has been shown to permit coro- 
nary visualization. Limited spatial resolution, however, and motion artifacts frequently 
prevented adequate visualization of coronary segments. We analyzed the accuracy of a 
new 16.slice MDCT scanner with improved spatial resolution for detection of coronary 
artery stanoses. 
Methods: A total of 77 consecutive patients (50 men and 27 women, mean weight, 62 * 
16 kg, mean age, 56 * 14 years) referred for invasive angiography due to suspected cor- 
onary disease were studied by MDCT (12 x 0.75mm cross-sections, 420 ms gantry rota- 
tion time, table feed 2.6 mm/rotation, 100 ml contrast agent i.v. at 5 ml/s). Patients 
received 50 mg atenolol 60 minutes prior to the scan if the heart rate was above 6Olmin. 
In the axial MDCT images and multiplanar reconstructions, all coronary artery segments 
with a diameter of 1.5 mm or more were assessed concerning the presence of occlusions 
or stenoses exceeding 50% diameter reduction. Results were compared to quantitative 
coronary angiography. 
Results: The mean heart rate was lowered from 69Imin (range 51 to 92/min) before to 621 
min (range 43 to 97lmin) during the scan. 270 of 306 coronary arteries (left main, left 
anterior descending, left circumflex and right coronary artery, including their respective 
side branches in 77 patients) could be evaluated (68 %). In evaluable arteries, 57165 sig- 
nificant lesions were detected and absence of occlusion or stenosis exceeding 50% 
diameter reduction was correctly identified in 191/205 alteries (sensitivity 66 %, specific- 
ity 93 %). In those 34 patients with a heatl rata below 60/min, 96% (130/136) of the coro- 
naly arteries were evaluable. In this patient group, a sensitivity of 91% (30/33) and a 
specificity of 90% (67197) was found for evaluable coronaiy arteries. 
Conclusion: MDCT scanning with improved spatial resolution and routine premeditation 
with oral beta blockade permits high-resolution imaging of the coronary arteries in the 
majority of patients and detection of coronary artery occlusions and significant stenoses 
with high sensitivity and specificity. 
9:oo a.m. 
870-3 Libman-Sacks Vegetations Are Associated With 
Cerebrovascular Disease in Patients With Systemic 
Lupus Erythematosus 
Erika A. Gelaand Wilmer G. Sibbitt. Carlos A. Roldan. Veterans Affairs Medical Center, 
Albuquerque, NM, University of New Mexico Health Sciences Center, Albuquerque, NM 
Background. Cerebrovascular disease in patients (pts) with systemic lupus erythemato- 
sus (SLE) is believed to be due to cerebritis, vasculitis, or hypercoagulability rather than 
to cardioembolism. The lack of association of valve disease and cerebrovascular disease 
in SLE pts may be related to the limited sensitivity of transthoracic as compared to 
transesophageal echocardiography (TEE) for detecting Libman-Sacks vegetations. 
Methods. Tewnty-two SLE pts (16 females, mean age 4X13years. SLE duration of 6_+ 
years) with clinically suspected cerebrovascular disease underwent cerebral magnetic 
resonance imaging (MRI) and TEE. MRI and TEE studies were independently interpreted 
by experienced observers. Results. On MRI, 5 pts (23%) had recent or old cerebral inf- 
arct; 10 (45%) had peripheral white matter abnormalities; and 9 (35%) had deep white 
matter abnormalities. On TEE, 11 pts (50%) had 19 Libman-Sacks vegetations (12 on 
the mitral and 7 on the am-tic valve). Of clinical relevance, more pts with MRI abnormali- 
ties had Libman-Sacks vegetations than those without MRI abnormalities. Four of 5 pts 
(60%) with cerebral infarct, 7 of 10 (70%) with peripheral and 5 of 9 pts (56%) with deep 
white mater abnormalities had Libman-Sacks vegetations (p=O.31,0.19, and 1 .O, respec- 
tively). In a stepwise logistic regression analysis adjusted for age, Libman-Sacks vegeta- 
tions was the best predictor for the presence of MRI abnormalities (odds ratio of 7.9; 95% 
Cl 0.69-90; p=O.O9). Conclusion. In SLE pts with cerebrovascular disease, Libman-Sacks 
vegetations by TEE are common (50%) and Libman-Sacks vegetations are more preva- 
lent in pts with cerebrovascular disease than in those without it. Therefore, cardioembo- 
lism from Libmag-Sacks vegetations shoud be considered in SLE pts with 
carebrovascular disease. However, these findings need to be confirmed in a larger popu- 
lation. 
9:15 a.m. 
870-4 Assessment of Coronary Remodeling in Stenotic and 
Nonstenotic Coronary Atherosclerotic Lesions by 16- 
slice Spiral Computed Tomography 
Stephaa Achenbach, Dieter Ropers, Udo Hofmann, Ulrich Baum, Katharina Anders, 
Karsten Pohle, Stephan Wicky, Werner G. Daniel, Tom J. Brady, Massachusens General 
Hospital, Boston, MA, University of Erlangen, Erlangen, Germany 
It has been hypothesized that failure of compensatory remodeling may contribute to the 
development of significant coronary artery stenoses. Sufficient image quality provided, 
multi-slice spiral CT (MSCT) permits visualization both of the coronary altely lumen and 
of the outer vessel boundaly. We analyzed remodeling in stenotic and non-stenotic coro- 
naly artery lesions by MSCT. 
In 60 patients, MSCT (16~slice scanner, i.v.contrast, 0.75 mm collimation, 420 ms rota- 
bon time, ECG-correlated image reconstruction) was performed prior to invasive coro- 
nary angiography. 14 patients without angiographic stenosis but detectable 
atherosclerotic plaque in MSCT and 14 patients with a proximal cororialy stenosis 
exceeding 50% diameter reduction, all with high-quality MSCT data sets, were chosen 
for evaluation. In multiplanar reconstructions orthogonal to the coronary artery, the maxi- 
mum vessel diameter in mm (VD) and the total vessel area in cm2 (VA) were measured in 
MSCT for the respective lesion and for a reference segment immediately proximal to the 
lesion. The “Remodeling Index” (RI) was calculated by dividing VD and VA in the lesion 
by VD and VA in the reference segment. 
Both for VA and VD, the mean remodeling index was significantly lower for stenotic than 
for non-stenotic lesions (see table). 
In conclusion, MSCT permits assessment of coronary remodeling. The data support the 
hypothesis that inadequate remodeling may be involved in the development of coronary 
artery stenoses. 
Lesion VD (mm) 
Lesion VA (cm>) 
RI (VD) 
RI (VA) 
Stenotic Lesions 
4.9*1.1 
0.22+0.1 
l.l+O.l 
l.lr0.2 
Non-Stenotic Lesions 
5.3*1.4 
0.27+0.1 
1.2iO.l 
1.4*0.1 
p-value 
0.41 
0.37 
0.017 
0.002 
9:30 a.m. 
870-5 Four-Pixel Velocity Analysis Is the Preferential 
Approach in Evaluating Magnetic Resonance Velocity 
Maps of Coronary Artery Bypass Grafts 
Liesbeth P. Salm, Susan E. Langerak, Hubert W. Vliegen. Wouter Jukema, Jeroen J. 
Bax, Aeilko H. Zwinderman, Ernst E. van der Wall, Albert de Row, Hildo J. Lamb, Leiden 
University Medical Center, Leiden, The Netherlands, Interuniversity Cardiology Institute 
of the Netherlands, Utrecht, The Netherlands 
Background: Phase-contrast Magnetic Resonance (MR) velocity maps can be evalu- 
ated by measuring volume flow or velocity. The workload of both methods differs consid- 
erably. Whether their accuracy differs is unknown. We hypothesized that both 
approaches may give comparable results in the analysis of coronary aftely bypass 
grafts. Methods: Patients with recurrent chest pain after bypass surgery underwent both 
coronary angiography and MRI with velocity mapping of the grafts at rest and during ade- 
nosine stress. Post-processing volume flow (whole vessel) and velocity (4 pixels) analy- 
ses were performed and compared. Results: In 130 venous and arterial bypass grafts in 
69 patients volume flow and velocity parameters were measured. The duration of one 
volume flow analysis was 25.9 f 4.3 min.; one velocity analysis took 11.1 * 2.2 min. 
Highly significant correlations were found when comparing volume flow and velocity 
parameters (for all parameters, ~~0.01). Comparison of ROC areas under the curve of 
both analyses revealed no significant difference for detection of stenoses 270%. In single 
vein grafts the sensitivity/specificity/diagnostic accuracy for the volume flow were 91%/ 
92%/92% and for the velocity parameters 96%/92%/93%. respectively. Conclusion: In 
the analysis of MR velocity maps in bypass grafts four-pixel velocity analysis is at least 
as accurate as volume flow analysis and significantly less time consuming. Therefore, 
velocity analysis may be considered the preferential approach in the analysis of MR 
velocity maps of bypass grafts. 
9:45 a.m. 
870-6 Adaptive Real-Time Architecture in Magnetic 
Resonance Coronary Angiography: Clinical Study 
Patricia K. Nauven, Juan Santos. Greig Scott, Jan Engvall, Graham Wright, Michael 
McConnell, Craig Mayer, Dwight Nishimura. John Pauly, Bob Hu, Phillip C. Yang, 
Stanford Medical Center, Palo Alto, CA 
Introduction: The clinical utility of MR coronary angiography (MRCA) is currently limited 
by image quality, anatomic coverage, and scan protocol. In order to address these 
issues, we developed an adaptive real-time architecture @FIT). The aRT dynamically 
raCOnfigUres pulse sequences and instantaneously selects the desired element on a 
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phase-array receiver coil 
Methods: A total of 42 subjects, including 6 volunteers and 34 patients suspected of cor- 
onary artery disease (CAD), were recruited prospectively to measure scan time, breath- 
hold frequency, anatomic coverage, image quality, and detection of CAD. The anatomic 
coverage was based on the number of coronary segments visualized using the 9 coro- 
nary segment model. Image quality of each coronary segment (gradel-4: l=excellent; 
P=good. 3=fair, and 4=nowdiagnostic) was assessed based on both vessel border conti- 
guity and artifact. Three investigators blindly reviewed the MR images for CAD. Their 
findings were compared to the coronary angiograms reviewed by interventional cardiolo- 
gists. Using a modern PC (AMD) as a sequencer, the aRT generated an arbitrary wave- 
form to switch from real-time localization (RT) to cardiac gated high-resolution (HR) 
imaging sequence rn 1 TR (39 ms). The 2 sequences shared the same spectral-spatial 
pulse (11 ms) and spiral read-out gradient (16 ms) generating identical TR (39 ms) and 
FOV (20 cm). The number of interleaves varied between RT (6) and HR (16) generating 
a spatial resolution of 2.2. and 0.7-mm, respectively. Scanning was performed using a 
dedicated coronary coil consisting of two 4-inch phase-array receiver tolls enabled with 
real-time selection of the desired element. Results: All studies were completed in less 
than 45 minutes and required a mean of 12 breath-holds (16.heartbeats). Of the total 
number of coronary segments, 92% (2567276) of the segments were visualized. Excel- 
lent or good (grade l-2) image quality was achieved in 68% of the segments. Analysis of 
the coronary arteries revealed sensitivity of 80% and specificity of 94%. Conclusion: 
The aRT provides a rapid and flexible scan protocol for MRCA. It enables short scan 
times, wde anatomical coverage, high image quality and reliable detection of CAD. 
Kg) using inversion recovery gradient echo pulse sequence. MI size was measured by 3 
types of methods: 1) Visual -arbitrary window and level chosen for best contrast relation 
between normal and infarcted tissue; 2) FWHM - Window and level were set to the full 
width and half maximum intensity; 3) Automatic methods-the mean and standard devia- 
tion (SD) of signal intensity from remote myocardium was determined and signal rntensi- 
ties above 1,2,3,4. 5 and 6 SD the mean were considered as infarcted myocardium. 
Results: MI size by TTC staining was 26.7+9.2% of left ventricular mass. Automatic 
methods using 1 and 2 SD correlated best with post-mortem data. Similar agreement 
coefficients by Pearson, Speannan and Kendell were confirmed by Bland-Altman plots. 
Conclusion: MI sizes by CE-MRI based on automatic method using l-2 SD as cut-off 
point are the most accurate method compared with TTC. These results an? crucial for the 
clinical Implementation of Ml size by CE-MRI. 
Pearson Correlation with l/SD 2/BD YBD 4?3D Y 61 Visua FWH 
TTC SD SD I M 
Mean&D 41+12 27+10 lS*l 13tl lo+ 7*6 21*7 16+6 
2 0 9 
r 2 0.91 0.87 0.63 0.72 0.65 0.61 0.80 0.71 
p Value <o.oo <o.oo co.01 co.05 0.06 0.06 <O.Ol co.05 
1 1 
1 I:00 a.m. 
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883-1 Flow-Function Relationships in Chronically 
Dysfunctional Myocardium Revisited: Impact of 
Subendocardial Petfusion and Transmurality’of 
Myocardial Necrosis 
Bernhard L. Gerber, Agnes Pasquet, Veronique Roelants, Anne Bol, David 
Vancraeynest, Jean-Louis J. Vanoverschelde. Universite Catholique de Louvain. 
Brussels, Belgium 
Backaround: The combined analysis of myocardial perfusion (MBF) and contraction 
allows to distinguish the various pathophysiological conditions that cause chronic 
ischemic dysfunction, i.e. chronic hibernation (perfusion-contraction match) from chronic 
stunning (perfusion-contraction mismatch). Yet, prior work examining flow function rela- 
tionships in humans with CAD was limited by a) not measuring subendocardial MBF, and 
b) not correcting for the confounding presence of necrosis. We thus used PET and Gd- 
DTPA first pass (FP) MRI measurements of MBF together with strain measurements by 
tagged MRI to quantitatively explore flow-function relationships in chronically dysfunc- 
tional human myocardium and correlated them to transmural extent of myocardial necro- 
sis detected by delayed hyperenhanced (DH) MRI. Methods: Eleven patients (9 M, 
60210 years) with CAD and chronic contractile dysfunction (EF: 26+15%) underwent 
tagged and FPIDH-MRI and ‘3N&-PET. Transmural extent of DH, regional circumferen- 
tial shortening strarn (ECC) and absolute MBF and endolepicardial ratio were measured 
quantitatively in 16 segments per patient. The relation between ECC and both transmural 
and endocardial MBF was examined in dysfunctional segments (~10% ECC) and corre- 
lated to transmural extent of necrosis. Results: Non-infarcted (~25 % transmurality) dys- 
functional myocardium presented perfusion-contraction mismatch as indicated by a 75% 
reduction (to 5+4% shortening) of ECC vs. only a 22% (to 0.69iO.26 mllminlg) reduction 
of transmural MBF. Endocardial perfusion was maintained (endolepicardial ratio 
1.2*0.24). With increasina amounts of necrosis, reductions between oerfusion vs. con- 
traction became increasingly matched. I.e. dysfunctional segments with >75 % transmu- 
ral extent of necrosis had a 47% reduction of MBF ito 0.41+0.19 ml/min/ka) for a similar 
severe reduction of 75% of ECC (to 5*3% shortening). Conclusions: Non-infarcted ys- 
functional human myocardium mostly presents with perfusion-contraction mismatch, 
consistent with stunning. By contrast, dysfunctional myocardium presenting with pertu- 
sion-contraction match is always associated with significant amounts of necrosis. 
IO:45 a.m. 
883-2 Accurate and Objective Infarct Sizing by Contrast 
Enhanced Magnetic Resonance Imaging Defined in a 
Canine Myocardial Infarction Model 
Luciano Amado, Bernhard Gerber, Dara L. Kraitchman, Khurram Nasir, Ernest0 Castillo, 
Boas Rosen, Joao A. C. Lima, Johns Hopkrns University, Baltimore, MD 
Background: Myocardial infarct (Ml) size by contrast enhanced MRI (CE-MRI) is directly 
related to long-term prognosis. However, previous measurements were non-uniform and 
overestimate TTC infarct size. The purpose of this study was to identify the most accu- 
rate method to define Ml size by CE-MRI. 
Methods: Nine dogs underwent SO minutes of closed chest coronary artery occlusion. fol- 
lowed by reperfusion. CE-MRI was acquired 24 hours afler repeffusion and compared 
with post-mortem TTC staining. Images were obtained 15 min after Gd-DTPA (0.2 mmoll 
883-3 Infarct Size Needed to Cause Adverse Left Ventricular 
Remodeling in Humans: A Magnetic Resonance 
Imaging Study 
Glenn A. Hirsch, W. Patricia Ingkanisom, Anthony H. Aletras. Peter Kellman, Andrew E. 
Arai, National Heart, Lung. and Blood Institute, National Institutes of Health, Bethesda, 
MD, The Johns Hopkins Hospital and Health System, Baltimore, MD 
Backqround: Post-myocardial infarction (Ml) left ventricular (LV) remodeling occurs in 
the setting of large myocardial infarctions. Current therapres such as emergent reperfu- 
sion, @blockers and ACE-inhibitors have led to significant decreases in adverse remod- 
eling. The accuracy of MRI in measuring LV volumes. geometry, and infarct size makes it 
a good technique for assessment of post-MI remodeling. Using MRI. we measured Ml 
size in patients more than 2 months after the clinically recognized event to quantify the 
size of MI needed to result in adverse LV remodeling. Methods: Contrast-enhanced MRI 
was performed on 53 patients at least 2 months after acute Ml. LV volumes and spheric- 
iky (an indicator of LV geometry derived from the LV long axis/short axis ratio) ware mea- 
sured on tine MRI images (steady state free precession). Size and location of Ml were 
determined using gadolinium-enhanced images with phase-sensitive reconstruction. Inf- 
arct size was summarized using the 16-segment model of the American Society of 
Echocardiography.Results: Of the 53 patients, 24 had moderately to severely increased 
LV end-systolic volume consistent with LV remodeling. There was a moderate nonlinear 
correlation between Ml size and LV end systolic volume (r = 0.69). Patients with> 6 inf- 
arcted segments had significant differences in end-systolic volumes (p<O.OOl). end-dias- 
tolic volumes (PcO.OOl), and end-diastolic sphericity indices (p-=0.007) compared with 
patients with < 6 segments. Remodeling as described by multiple indices was related to 
infarct size but not to location. Conclusfons: The total amount of infarcted myocardium 
and the number of infarcted segments were able to stratify patients with chronic MI into 
groups with and without adverse remodeling. Larger infarct size and infarctions in multi- 
ple coronary distributions were more closely associated with adverse LV remodeling than 
infarct location (i.e. anteroapical vs inferior). Studies of post-Ml LV remodeling should 
consider broader enrollment criteria than only patients with first, anterior Ml. 
11:15 a.m. 
883-4 Diagnostic Value of Low Dose Dobutamine Stress in 
Addition to the Assessment of Late Enhancement for 
the Prediction of Functional Recovery 
Ernst Wellnhofer, Adriana Olariu, Andreas Wahl, Michael Graefe, Christoph Klein, Holger 
Langreck. Jan Lokies, Eckart Fleck, Eike Nagel, Deutsches Herzzentrum Berlin, Berkn, 
Germany 
Background: New magnetic resonance imaging techniques (late enhancement (LEH)) 
have been shown to yield a high value for the prediction of functional recovery of hiber- 
nating myocardium (HM). Stress imaging with low dose dobutamine by echocardio- 
graphy (DSE) or magnetic resonance imaging (DSMR) has been successfully used in 
clinical routine to predict HM for years. The scope of this study was to determine the 
diagnostic value of DSMR or DSE in addition to LEH for the detection of HM. 
Methods: In 25 consecutive patients with coronary artery disease (67 *6 yrs, 4 female, 
ejection fraction 35 +7%), scheduled for revascularisation wall motion was evaluated 
semi-quantitatively (16eegments) by echocardiography and magnetic resonance imag- 
ing (Philips ACS, NT, 1.5 Tesla) before and 3 months after intervention. Scar imaging 
(late enhancement; Gd-DTPA) was performed before revasculansation and the transmu- 
ral extent of scar was assessed (25% steps). The analysis was based on 155 revascular- 
ized segments with wall motion abnormalities at rest. Kappa statistics were used to 
assess the additional value of the stress tests. 
Results: If the prevalence of functional recovery was intermediate in the LEH subgroups 
the additional diagnostic value of DSMR or DSE (kappa)was high. DSMR tends to be 
